Circadian regulation of prion protein messenger RNA in the rat forebrain: a widespread and synchronous rhythm.
Although the expression of the normal prion protein in the host is critical to the development of transmissible spongiform encephalopathies, the physiological role of this protein and the processes regulating its expression remain obscure. We now report that the messenger RNA for the prion protein is regulated in the rat brain in a marked circadian manner not only in the suprachiasmatic nuclei, the principal site for the generation of mammalian circadian rhythms, but also in other forebrain regions. The data show a remarkable consistency in the concurrence of a single peak of prion protein messenger RNA at each of the sites early in the animal's phase of increased locomotor activity; behavioural arousal does not, however, appear to affect this expression. We believe this to be the first study demonstrating that the expression of prion protein messenger RNA can change over a relatively short period in vivo. The results are discussed with reference to the range of recently discovered "clock-related" transcripts which also have widespread tissue expression; these include the messenger RNAs for D-box binding protein and thyroid embryonic factor, transcription factors which bind to the prion protein promoter.